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Data Evaluation Report on the Reproductive Effects of Metaldehyde Techmcal on Mallard Duck, Anas
platyrhynchos
- PMRA Submission Number EPA MRID Number 42867902
EXECUTIVE SUMMARY:

The one-generation reproductive toxicity of Metaldehyde Technical to groups (16 pens/treatment level) of 1
‘male and 1 female, 19-week-old Mallard duck was assessed over approximately 22 weeks. Metaldehyde

Technical was administered to the birds in the diet at nominal concentrations of 0 (negative
and 500 ppm. Mean-measured concentrations were <LOD (control), 49, 176, and 497 ppm

control), 50, 175
a.i., respectively.

There were no significant treatment-related effects on adult mortality, body weight, or feed consumption at any
test level. However, three hens from the 497 ppm a.i. level exhibited convulsive behavior during washing

procedures. Episodes occurred in single birds during Weeks 12, 19, and 20. In all cases, th

c hens appeared to

recover completely within 15 minutes of the episode and the clinical signs did not re-occur. ‘'The LOAEC for
clinical signs of toxicity in adult birds was 497 ppm a.i. Although not conclusive as related to treatment, the
incidence of the numbers of regressing/regressed ovaries observed upon necropsy of hens totaled 7/15, 11/16,

10/15, and 14/16 for the control, 49, 176, and 497 ppm levels, respectively.

The reviewer’s analysis detected significant reductions in the ratios of number hatched to eggs laid, to eggs .
set, and to live embryos at all treatment levels, as well as in the ratio of hatchling survival ta eggs set at the ™ =
lowest treatment level. As a result, the NOAEC for these reproductive endpoints could not be determined (<49

ppm). At the measured 497 ppm level, treatment-related effects were observed on eggs set,
hatchling survival, and the ratio of hatchling survival to number hatched.

umber hatched,

No overt signs of toxicity were observed in hatchlings from the control, 49, or 176 ppm 1eveL and no
treatment-related effect on offsprlng body weights were observed at any treatment level. Offspring from the"
497 ppm level displayed profound clinical signs that appeared to be treatment related. In general, up to
approximately one-third of the offspring hatched in any given week displayed dorsal or ventral neck curl, and
circling behavior. Furthermore, the ducklings from this level appeared more excitable and disoriented than -

* normal offspring.  In a number of cases, the ducklings that survived appeared to 1mprove as
The LOAEC for effects on reproductlon was 497 ppm.

This study is scientifically sound, but it does not fulfill the guideline requirements for a repr
study with mallard duck (§71-4b) because a NOAEC could not be identified. As a result, th
classified as Supplemental

Results Synopsis

Test Organism Size/Age: 19 weeks old at test initiation (955 -1430 g)

NOAEC: <49 ppm a.i.

LOAEC: 49 ppm a.i.
Endpoint(s) Affected: Clinical signs of toxicity (adults and offspring), eggs set, number hat

they matured.

oductive toxicity
is study is

ched, ratio of

number hatched to eggs laid, number hatched to eggs set, number hatched to live embryos, hatchling survival,

ratio of hatchling survival to eggs set, and hatchling survival to number hatched. -

. Page 2 of 41




Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard ‘Duck, Anas

platyrhynchos ,
PMRA Submission Number

EPA MRID |Number 42867902

1. MATERIALS AND METHODS

The study protocol was based on procedures of the U.S. EPA Pesticide -

* Assessment Guidelines, §71-4 (1982). Deviations from §71-4 are:

GUIDELINE FOLLOWED:

1. Mortality of the Mallard during acclimation was not reported.
2,

3. The LOD/LOQ for the analytical method was not reported.

4. The expected field residue level was not reported.

5.

recommended level of 16°C.
6. A NOAEC was not identified
lowest treatment level.

‘Since effects on reproduction were observed, a withdrawal period should have been conducted.

The average egg storage temperature (prior to setting for incubation) was 14.2°C, slightly lower than the

in this study because significant effects on reproduction were detected at the

Failure to detect a NOAEC affected the accéptability of the study; the study is classified as slupplemental.'

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were
provided. This study was conducted in accordance with United States, OECD, and Japan MAFF GLP
standards, with the following exceptions: the physical and chemical characterization of the test substance was
not performed at the laboratory, and was considered the responsibility of the sponsor; periodic analysis of basal
diet and water for background concentrations of selected organic and inorganic substances were not fully
conducted in compliance with GLP standards; there were two instances during the conduct pf the study where
a daily balance check was not property documented. Historical data for this balance indicated that these two

occutrences had no scientific impact on the study.

A. MATERIALS:

1. Test Material
Description:
Lot No./Batch No.:
* Purity:
Stability of Compound
Under Test Conditions:

Metaldehyde Technical
Off-white powder

5448

99%

The stability of Metaldehyde Technical in the treated feed was assessed
during the pilot study in treated feed prepared at 300, 1000, and 2000 ppm
and stored in open metal bird feeders under ambient coﬁditiqns for 10

- days. Initial (Day 0) recoveries ranged from 100.6 to 165.5% of nominal

Storage conditions
of test chemical:

concentrations, and final (Day 10) recoveries ranged ﬁ$m 97.8 t0 105.2%
of nominal concentrations. ﬁ

The test substance was transferred from the shipping containers into
perforated cardboard containers lined with plastic, to aﬂlf)w for air
circulation throughout the containers. The containers were covered, and
stored refrigerated at approximately 5°C. These proce(ﬂuxes were
performed in order to allow for the release of any acetaldehyde that may be
formed during the degradation of metaldehyde, as acetaldehyde is
considered a catalyst for further degradation.
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos ‘
. PMRA Submission Number EPA MRID|Number 42867902
Stability of Compound
(Neat) Under B ‘
Storage conditions: The storage stability of Metaldehyde Technical (neat) was assessed

periodically from receipt (10/91) to the end of the definitive study (9/92)
using gas chromatography. Recoveries were >99.60% metaldehyde and
<0.40% acetaldchyde for all samples.

OECD requires water solubility, stability in water and light, pK,, P, and vapor pressure of the fest
compound. The following OECD requirements wére reported:

Aqueous solubility: Approx. 300 ppm (temperature not specified)

2. Test organism:

Table 1: Test organism.

: Remarks .A
Parameter - Detalls |~ ———— — T |7 T T T 77
, Criteria
 Species (common and Mallard duck EPA: a wild waterfowl species, preferably Anas
scientific names): (Anas platyrhiynchos) ; platyrhynchos, or an upland game|species, preferably
Colinus virginianus. v :
Age at Study Initiation: | 19 wecks ‘ Birds were reportedly approactjng their first
- breeding season.
EPA requires: birds should be approaching their
first breeding season.
.| Body Weight: (mean Males: Overall range (n=64) Individual body weights were I{ecorded at Weeks

and range) 1024 to 1430 g, with group 0,2, 4, 6, 8 and 22 (test termination).
‘ means of 1216 to 1235 g. ' ’ ,

Females: Overall range (n=64) EPA: body weights should be recorded at test
955 to 1280 g, with group means initiation and at biweekly intervals up to week 8 or up

of 1064 t0 1087 g. “| to the onset of egg laying and at t:rminationt
Source: . Whisﬂing Wings, Inc. Birds were from the same hatch, and were
Hanover, IL phenotypically indistinguishable from wild birds.

EPA : that all birds should be from the scme source.

B. STUDY DESIGN:
1. Experimental Conditions

a. Range-finding Study - A 6-week pilot study was conducted with an unspecified number of adult
Mallard at nominal dietary concentrations of 300, 1000, and 2000 ppm. Three birds from the 1000
ppm group and all birds from the 2000 ppm group died prior to study termination. In addition, there
were decreases in body weight and feed consumption at 2000 ppm, and decreases in egg production at
the 1000 and 2000 ppm levels. '
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duék, Anas

platyrhynchos
PMRA Submission Number " EPA MRID Number 42867902
b. Definitive Study
Table 2: Experimental Parameters.
Parameter ' Details Remarks
Criteria
Acclimation period: 3 weeks At test initiation, all birds were|éxamined for

Conditions (same as
test or not):

Same as test

physical injuries and general health, and birds
that did not appear healthy were excluded from
the study. Ducks were fed a basal game-bird diet
formulated by Agway Inc., to meet laboratory

pre-laying exposure:
egg-laying exposure:

withdrawal period, if
used: )

Approximately 10 weeks
Approximately 12 weeks

None

withdrawal period should have
EPA requires
Pre-laying exposure duration: >
the onset of egg-laying.

Feeding: Water and feed were provided ad | specifications, and provided public tap water
libitum. " | from Easton, MD.
Health (any mortality ) N T
observed): Pre-test mortality was not EPA: 2-3 week health observation period prior to
reported. se_lection; birds must be generally healthy withoyt
i excess mortality; feeding should be ad libitum,
sickness, injuries or mortality be noted.
Test duration Reproductive effects were observed; a

been conducted.

10 weeks prior to .

Exposure duration with egg-laying: > 10 weeks.
Withdrawal period: If reduced reproduction is
evident; < 3 weeks added to the test phase.

Pens
size:

number:

{[ construction materials:

Parents (one pair) were housed in
battery breeding cages measuring

75 x 90 x 45 cm. Offspring (by

set and group) were housed in 62

x 92 x 25.5 ¢m battery brooders.

Parental pens were constructed of

vinyl-coated wire mesh.
Offspring pens were constructed
of vinyl-coated wire mesh and
stainless steel sheeting.

16 parental pens/treatment level |

Pens

contamination
Materials

galvanized steel.
Number

may be needed if birds are kept in

Adequate room and arranged to prevent cross
" Nontoxic material and nonbinding material, such as

At least 5 replicate pens are required for mallards
housed in groups of 7. For other|arrangements, at
least 12 pens are required, but considerably more

pairs. Chicks are

to be housed according to parental grouping.

Number of birds per
pen (male:female)

2 Birds/pen (1 male:1 female)

EPA: 1 male and 1 female per plez; For ducks, 2
males and 5 females is acceplable.
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard

Duck, Anas

platyrhynchos : ,
PMRA Submission Number EPA MRID Number 42867502
Parameter " Details Remarks
Criteria
# Pens/treatment EPA requires at least 12 pens, but considerably more
negative control: 16 pens if birds ave kept in pairs. At least 16 is strongly
solvent control: N/A recommended.
treated: - 16 pens/treatment

Test concentrations

0 (negative control), 50, 175, and

Samples used for concentration verification

(ppm diet) analyses were collected from freshly-prepared
nominal: 500 ppm diets prior to study Weeks 1, 2,3, 4, 8, 12, 16,

20, and 21; recoveries from 91.4 to 112.6%
measured: <1.OD (control), 49, 176, and nominal; LOD/LOQ not repotted; concentrations
' : 497 ppm a.i. (reviewer- of test substance in-diet not adjusted for purity

calculated) B et
. EPA: > 2 concentrations other thap the control are
‘required; three or more are recommended
Maximum labeled field EPA : highest test concentrations should show a
residue anticipated and | Not specified significant effect or be at or above the actual or
source of information: expected field residue level.
Solvent/vehicle None used EPA requires corn oil or other appropriate vehicle

not move than 2% of diet by weighF '

Was detailed Basal diets contained »27% protein, >2.5% fat,
description and Yes <5% fiber, and 5% limestone. . |(Offspring

nutrient analysis of the received basal diet test substance or limestone.
basal diet provided? { - T T T T T T
(Yes/No) EPA requires a commercial breeder feed (or its

equivalent) that is appropriate for the test species.
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard? Duck, Anas

platyrhynchos \ .
- PMRA Submission Number EPA MRID Number 42867902
Parameter Details Remarks
Criteria
Preparation of test diet | Test substance was combined No solvents or carriers were used in diet
- | directly with a small portion of preparation. ‘

basal ration, mixed using Waring
blender, quantitatively
transferred with basal ration as
the rinsing agent to a Hobart

| mixér containing additional basal
feed. Remaining ration was
added and mixed for 20 minutes.
Separate pre-mixes were | T T |7 T T T T
prepared for each concentration A premixed containing the test substance should be
level évery 4 weeks; stored mechanically mixed with basal diet. If an evaporative
frozen until needed. Final diets vehicle is used, it must be completely evaporated

- were prepared weekly. Portions prior to feeding.

of pre-mix were combined with
additional basal ration and
limestone, mixed for 20 minutes
in a Patterson-Kelly Twin Shell
blender prior to offering.

Stable and

homogeneous? Yes

Were concentrations in Samples were analyzed from feed prepared

diet verified by Yes during Weeks 1, 2, 3, 4, 8, 12, 16, 20, and 21.

chemical analysis? ’ Recoveries for all toxicant levels ranged from
91.4-112.6% of nominal concentrations.

Did chemical analysis Stability was assessed during the pilot study in

confirm that dict was Yes treated feed prepared at 300, 1000, and 2000

stable? ppm and stored in open metal bird feeders under
ambient conditions for 10 days. Initial (Day 0)
recoveries 100.6-105.5% nominal; final (Day.
10) recoveries 97.8-105.2% of nominal
concentrations. Details of the analytical method
were not provided.

Homogeneous? - Yes Homogeneity was assessed in |treated feed
prepared on Day 0 of Week 1/at 50 and 500 ppm
treatments. Six samples per level were collected:
1/side from the top, middle, and bottom of batch.
Calculated CVs were 5.8% at|50 ppm and 6.0%

| at the 500 ppm o

Feeding and husbandry | Feeding/husbandry conditions

appeared to be adequate
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Techmcal on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number EPA MRID Number 42867902
Parameter Details Remarks
Criteria
Test conditions (pre- . Light intensity éveraged 365 lux. IHumination
laying) - 20.9+1.7°C was provided by fluorescent lights which closely
|| témperature: approximated noon-day sunlight.
; 71+ 17% e e
relative humidity: EPA Requires
: 8 hr light/day up through Week Temperature: About 21 C (70 F)
photo-period: 8; 17 hr light/day thereafter. Relative humidity: About 55% ‘
' - | Lighting First 8 weeks: 7 h per day; Thereafter: 16-
17 h per day. At least 6 foot candles at bird level.
Egg Collection and Incubation '
Egg collection and Collected eggs were washed in a commercial egg
storage , Daily washer with chlorine-based detergent at 46°C for
collection interval: 3 minutes; washed eggs were allowed'to cool to
14.2+1.0°C room temperature and rinsed with fresh water
storage temperature: prior to storage.
84+15% . - - - -7 -7
storage humidity: EPA: eggs collected daily; storage tempemture 16°C -
(61°F); humidity 65%.
Were eggs candled for EPA requires eggs to be candled pnday 0 \
cracks prior to setting Yes '
for incubation? '
Were eggs set weekly? | Yes
Incubation conditions .
temperature: 37.5+0.0°C
humidity: - Approx. 56%
When candling was Day 14 for embryo viability and EPA: Quail approx. day 11; duck approx. day 14
done for fertility? Day 21 for embryo survival. '
When eggs were ‘ . EPA: Bobwhite day 21; mallard day 23
transferred to hatcher Day 24
Hatching conditions EPA requires:
temperature: 37.2+0.0°C. temperature of 39°C (102°F)
humidity: Approx. 76% humidity of 70%
photo-period: 16 hours light/day (hatchlings)
When hatched eggs Days 27 or 28 EPA : Bobwhite day 24
were removed, counted Mallard day 27
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas
|

platyrhynchos i .
PMRA Submission Number EPA MRID Number 42867902
Parameter Details Remarks
Criteria
Were egg shells Yes, shells were washed and air-
washed and dried for at | dried for at least 1 week.
least 48 hrs before
measuring?
Egg shell thickness EPA requires newly hatched eggs be collected at least

no. of eggs used:

intervals:

mode of measurement:

One egg was collected (when

available) from each odd
numbered cage during odd
numbered weeks and from each
even numbered cage during the
even numbered weeks.

Once weekly throughout the egg
laying period. '

Five points around the equatorial

| circumference were measured to

the nearest 0.005 mm.

once every two weeks. Thickness
membrane should be measured to
mm, 3 - 4 measurements per shell

of the shell plus
the nearest 0.01

Reference chemical, if
used

None used

2. Observations:

Table 3: Observations.

Parameter

Details

Remarks/Criteria

Parameters measured

-

Parental:

necropsy

Mortality, body weight, food
consumption, signs of toxicity,

EPA requires: Egg

cracked/pen, Eggs
embryos/pen, Live

embryos/pen, Nor
14-day-old surviva

s laid/pen, Eggs
set/pen, Viable
3-week

nal hatchlings/pen,
rs/pen, 14-day-old

Eggs laid, eggs cracked, eggshell
thickness, eggs set, viable embryos,
live 3-week embryos, number of
hatchlings, hatchling body weight,
number of 14-day-old survivors,
14-day-old survivor body weight

Egg collection development:
g8 ‘ _ P ‘ survivors/pen, Weights of 14-day-old

survivors (mean per pen), Egg shell
thickness, Food consumption (mean
per pen), Initial and final body weight
(mean per pen)

No indications of dictary
regurgitation.

Indicate if the test material was
regurgitated
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Data Evaluation Report on the Réproductive Effects of Metaldehyde Technical on Mallar(i Duck, Anas

Dplatyrhynchos ‘
PMRA Submission Number EPA MRID Number 42867902
Parameter Details Remarks/Criteria

Obscrvation intervals (for various
parameters)

Parental and hatchling miortality
and signs of toxicity were recorded

Body weights and jood consumption
must be measured at least biweekly.

once daily. Parental body weights .
were recorded at the start of
acclimation, at Weeks 0, 2, 4, 6, 8
and at test termination (Week 22).
Parental food consumption was
determined weekly.

Were raw data included?

Yes, sufficient.

I. RESULTS AND DISCUSSION:

A. MORTALITY:

No treatment-related mortality was observed during the study; however, two incidental mortalities occurred,

one each from the control and 175 ppm groups.

The single mortality in the control group was a hen that was found dead during Week 5. The day prior to

death, the hen exhibited reduced reaction to external stimuli, lower limb weakness, and sha

llow and rapid

respiration. The bird was thin, with reduced muscle mass. No external lesions were obseryed. Internally,

multiple plaques and lesions which appeared fungal in nature were noted on the lungs, air
throughout the abdominal cavity. The gizzard was empty and the gizzard lining appeared

sacs, and
to be bile-stained.

No other lesions were noted, and aside from lesions of bumblefoot, necropsy of the pen-mate was

unremarkable.

The single mortality in the 175 ppm group was a drake that was found dead during Week

14. The bird was

observed with a slight limp and lesions of bumblefoot during Week 6. The drake appeareq normal by the end

of Week 7. Lameness and bumblefoot again were noted during Week 11. These effects im
subsequent weeks, but the animal was noted to be thin. Immediately prior to death, the drg
with legs extended, with a prominent keel. The bird was thin and appeared to have some |
extensive lesions of bumblefoot on both feet, and a fecal and urinate-matted vent. Internal
greatly enlarged and there was evidence of slight peritonitis and adhesions in the abdomin.
Approximately 25 cm of the middle of the small intestines was greatly distended and hema

proved during

ke was prostrate
oss of muscle mass,
ly, the spleen was
al cavity.

rrhagic, with

cascous necrosis and hemorrhagic areas in the gut wall. The testes appeared to be regressiglg. No other

lesions were noted, and necropsy of the pen-mate was unremarkable.

No other mortalities were observed during the study, and due to the nature of lesions observed at necropsy, the

single mortality at the 175 ppm level was considered not to be related to treatment.

Page 100of 41




Data Evaluation Report on the Reproductive Effects of Metaldehyde Techniéal on Mallarq Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MRID Number 42867902

"Table 4: Effect of Metaldehyde Technical on Mortality of Aras platyrhynchos.

Treatment, ppm a.i.

Week 7 Week 14

Week 22

measured ( nominal)
- Male

No. Dead

No. Dead
Female Male Female

No. Dead ‘
Male Female

Control ) ‘ 0

1 0 ‘ 1

-1

49 (50)

0
176 (175) I o
497 (500) 0

(el el e

0 0
1 .0
0 0

o f=1ToTo
clolo

B. REPRODUCTIVE AND OTHER ENDPOINTS:

Abnormal Effects/Behavior: Clinical signs that appeared to be treatment related were observed in three hens

from the 500 ppm level. In all instances, during a washing procedure when the birds were
a gentle spray of water, hens were observed to exhibit convulsive behavior at only one time
occurred in single birds during Weeks 12, 19, .and 20. In all cases, the hens appeared to re

allowed to bathe in
interval. Episodes
cover completely

within 15 minutes of the episode and the clinical signs did not re-occur. No other treatment-related clinical
signs of toxicity were observed. Incidental clinical observations normally associated with pen wear and/or
interactions among pen mates were observed in all test groups and included eye lesions, feather loss, and foot
and ankle lesions with resultant lameness. The LOAEC for clinical signs of toxicity in adult birds was 500

Food Consumption: Due to excessive feed wastage by some birds, feed consumption was v

ariable between

pens. However, no treatment-related effects were observed. Statistically-significant differences from the
control group were observed at the 50 ppm level during Week 2, at the 175 ppm level duri{g Week 9, and at

the 500 ppm lével during Weeks 2, 3, and 17; however, these differences were small and 1
pattern of change. Overall feed consumption averaged 136 g/bird/day for the control grou
136, and 133 g/bird/day for the 50, 175, and 500 ppm groups, respectively (reviewer-calcul
for food consumption was >500 ppm. ‘

Body Weight: No treatmient-related effects on body weight were observed, with no statistig

cked a consistent
, compared to 145,
lated). The LOAEC.

aliy-signiﬁcant

differences between the control and any treatment group at any of the intervals. The LOAEC for adult body

weight was >500 ppm. .

Necropsy: The study authors noted that the incidence of regressed or regressing ovaries tended to increase
with increasing concentration. The reviewer observed that the incidence was clearly increased with regressing

ovaries, but the number of fully regressed ovaries was highest at the 50 ppm level, with no
the 175 or 500 ppm levels. The numbers of regressing ovarics were 6/15, 7/16, 10/15, and

regressed ovaries at
14/16 for the

control, 50, 175, and 500 ppm levels, respectively, and the numbers of regressed ovaries were 1/15, 4/16, 0/15,

and 0/16, respectively. When combirned, the numbers of regressing/regressed ovaries were

715, 11716, 10/15,

and 14/16 for the control, 50, 175, and 500 ppm levels, respectively. There were no other findings at necropsy

that were related to treatment with Metaldehyde Technical. The LOAEC for post-mortem
reported. ‘

findings was. not

Reproductive Effects: No treatment-related effects were observed on egg production or quality, fertility, .
embryonic development, hatchability, or survival of hatchlings at the 50 or 175 ppm test levels. At the 50 ppm
level, there was a slight, statistically-signiﬁcant reduction compared to the control group in hatchlings as a
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallar

platyrhynchos .
PMRA Submission Number

d Duck, Anas

EPA MRID Number 42867902

percentage of live 3-week embrybs (86 versus 95% for the control group). However, the difference observed
was the result of exceptional hatchability in the control group (95 + 4% compared to a his{orical control value

of 70 + 10%). Furthermore, the hatchability at the 50 ppm level (86 + 10%) was also abov
control value, and no statistical difference was observed at the next higher treatment level

Therefore, this difference was not considered to be related to treatment.

¢ the historical
of 175 ppm.

At the 500 ppm level, treatment-related effects on egg production, egg quality (thickness), hatching success,
survival of hatchlings, and consequently overall hatching success (measured as the numiber of 14-day old
survivors/hen, 17 versus 34 for the control) were observed. While the reduction in egg production (percentage
of eggs laid of maximum laid) was not statistically-different from the control (40 versus 58%), it appearéd to
be the result of a decrease in the number of hens laying a high number (>50) of eggs, and the effect was most
notable during the latter portion of the egg production period. Egg quality was also affected at this level, with
a statistically-significarit reduction compared to the control in mean egg shell thickness (0,350 versus 0.378
mm). The reductions in hatching success and hatchling survival were evident in statistically-significant »
reductions compared to the control in the percentage of hatchlings of 3-week embryos (80 |versus 95%) and the
percentage of 14-day old survivors of hatchlings (88 versus 99%). The effects were further reflected in

' statistically-significant reductions in the percentage of hatchlings of eggs set (64 versus 85%), the percentage
of 14-day old survivors of eggs set (56 versus 84%), the percentage of hatchlings of maxhﬁum eggs set (27 -
versus 50%), and the percentage of 14-day old survivors of maximum eggs set (24 versus 49%). '

No overt signs of toxicity were observed in hatchlings from the control, 50, or 175 ppm le
treatment-related effect on offspring body weights were observed at any treatment level. G
500 ppm level displayed profound clinical signs that appeared to be treatment related. In

approximately one-third of the offspring hatched in any given week displayed dorsal or ve
circling behavior. Furthermore, the ducklings from this level appeared more excitable and
normal offspring. In a number of cases, the ducklings that survived appeared to improve 2

The LOAEC for effects on reproduction was 500 ppm.

Table §: Reproductive and other parameters (nominal concentrations; study author-reported).

vels, and no
)ffspring from the
general, up to

ntral neck curl, and
1 disoriented than

s they matured.

Parameter Control 50ppm [ 175ppm | 500 ppm | NOAEC | LOAEC
Eggs laid 682 750 682 511 N/A N/A
Eggs laid/hen 45 47 45 32 N/A N/A
Eggs laid/hen/day 0.52 0.54 0.52 0.37 N/A N/A
Eggs laid/maximum laid (%) 58. 59 58 40% 175 ppm | 500 ppm
Eggs cracked 20 15 8 22 N/A N/A
Eggs cracked/eggs laid (%) 3 2 1 v 4 500 ppm | >500 ppm
Shell thickness (mm + SD) 0.378 + 0.381 % 0375+ | 0350+ | 175 ppm | 500 ppm
0.027 0.033 0.026 0.030* ,

Eggs set 590 659 599 434 N/A N/A
Viable embryos 352 533 480 3711 | NA N/A
Viable embryos/eggs set (%) 90 78 80 81 500 ppm | >500 ppm
Live 3-weck embryos 550 525 475 366 N/A N/A
Live 3-week embryos/viable embryos 100 98 99 99 500 ppm { >500 ppm
(%) ‘

No. of hatchlings 519 457 422 296 N/A N/A
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallar"d Duck, Anas

platyrhynchos » ‘
PMRA Submission Number EPA MRID Number 42867902
Parameter Control 50 ppm 175ppm | 500 ppm | NOAEC | LOAEC

No. of hatchlings/live 3-week 95 86* 89 80** 175 ppm | 500 ppm
embryos (%)
No. of hatchlings/eggs set (%) 85 66 71 64* 175 ppm | 500 ppm
Hatchling weight (g + SD) 33+3 34+3 34+3 33+3 | 500 ppm | >500 ppm ||
No. of 14-day old survivors 511 454 414. 265 N/A N/A
No. of 14-day old survivors/hen 34 28 28 17 - N/A N/A
No. of 14-day old survivors/No. of 99 99 98 88**. 175 ppm | 500 ppm
hatchlings (%) _ ‘
No. of 14-day old survivors/eggs set 84 66 70 - 56%* 175 ppm | 3500 ppm
(%) : ‘
14;day old survivors weight (g+SD) | 298 £35 | 297+32 | 28441 | 274+ 37 | 500 ppm | >500 ppm
Mean adult food consumption 136 145 136 133 500 ppm | >500 ppm
(g/pen/day)’ -
Weight of adult males, g _
at start of treatment: 1216 1232 1219 1235 500 ppm | >500 ppm
at Week 8: 1188 1161 1162 1184
at Week 22 (study termination): 1201 1196 1222 1219

|| Weight of adult females, g
at start of treatment: 1087 1075 1064 1067 500 ppm | >500 ppm

|| at Week 8: 1077 1031 1050 1091
at Week 22 (study termination): 1128 1090 1127 1104
Gross pathology .
Ovary Regressing 6/15 7116 10/15 14/16 Not
Ovary Regressed 1/15 4/16 0/15 0/16 reported

N/A = Not statistically-analyzed.

* Significantly different from the control at p<0.05.
** Significantly different from the control at p<0.01.

! Reviewer-calculated from mean weekly data.

C. REPORTED STATISTICS:

;

maximum laid, eggs cracked of eggs laid, viable embryos of eggs set, live 3-week embryos of viable embryos,

The following variables were statiétically analyzed: adult body weight, adult feed consum{)tion, eggs laid of

hatchlings of 3-week embryos, 14-day old survivors of hatchlings, hatchlings of éggs set,
of eggs set, hatchlings of maximum set, 14-day old survivors of maximum set, egg shell tﬁickness, and

offspring’s body weight.

4-day old survivors

An analysis of variance (ANOVA) was performed to determine statistically-significant differences between
~ groups. Dunnett’s multiple comparison procedure was then used to compare the treatment means with the

control group mean. Sample units were the individual pens within each experimental gro
weights, where the sample unit was the individual bird. Percentage data were examined u
method following arcsine square root transformation. Nominal concentrations were used
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Data Evaluation Report on the Reproductive Effects of Metaldehyd

platyrhynchos
PMRA Submission Number

¢ Technical on Mallard Duck, Anas

EPA MRID Number 42867902

D. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Analysis was conducted using “chicks.sas” (Ver. 3; March 2002), a SAS program
provided by EFED/OPP/USEPA. Data for all endpoints were examined graphically using|box plots to
determine if they exhibited a dose-dependent response, which was ultimately used to select the multiple
comparison test to detect LOAEC and NOAEC. Data for each endpoint were tested to determine if their
distributions were normal and if their variances were homogeneous using Shapiro-Wilk’s and Levene’s tests,
respectively. Data that satisfied these assumptions were subjected to Dunnett’s and William’s tests and data
that did not satisfy these assumptions were subjected to the non-parametric MannWhitney-U (with a

" Bonferroni adjustment) and Jonckheere’s tests. Data for dead birds were excluded from the analyses. See
Appendix I for output of reviewer’s statistical verification and graphs for affected endpoints to support any

reviewer-generated conclusions that may differ from those reported in the study.

Table 6. Reproductive and other parameéters (mean-measured concentrations; reviewer-reported).

* Significantly different from the control at p<0.05.

Parameter Control 49 176 497 NOAEC | LOAEC
‘ ppm ppm ppm

Eggs laid/pen \ 45 47 45 32 497 ppm | >497 ppm
Eggs cracked/pen 1.3 0.9 0.5 14 497 ppm | >497 ppm ||
Eggs not cracked/eggs laid (%) 96.8 98.1 98.7 95.3 497 ppm | >497 ppm
Eggs set/pen 393 -41.2 39.9 |- 27.1% 176 ppm | 497 ppm
Shell thickness 0.35 0.38 0.37 0.35 497 ppm | >497 ppm
Eggs set/eggs laid (%) 85.7 87.9 87.6 82.4 497 ppm | >497 ppm
Viable embryo/pen 36.8 33.3 320 23.2 497 ppm | >497 ppm
Viable embryos/eggs set (%o) 90.5 77.6 80.2 80.6 497 ppm | >497 ppm
Live embryos/pen 36.7 32.8 31.7: 22.9 497 ppm | >497 ppm
Live embryo/viable embryo (%) 99.7 98.3 99.1 98.9 497 ppm | >497 ppm
No. of hatclilings/pen 34.6 28.6 28.1 18.5% 176 ppm | 497 ppm
No. of hatchlings/eggs laid (%) 73.9 57.9% 62.6% 54.4% | <49ppm | 49 ppm
No. of hatchlings/eggs set (%) 854 65.9% 71.1* 6‘3‘3.5* <49 ppm |. 49 ppm
No. of hatchlings/live embryos (%) 94.9 86.1% 89.3* 80.2* | <49 ppm | 49 ppm
Hatchling survival/pen 34.1 28.4 27.6 16.6* 176 ppm | 497 ppm
Hatchling survival/eggs set (%) 84.3 65.5% 69.7 55.8* | <49ppm | 49 ppm
Hatchling survival/no. of hatchlings (%) 98.8 99.5 98.1 8338.0* 176 ppm | 497 ppm
Hatchling weight (g) 30.4 29.2 31.4 28.8 497 ppm | >497 ppm
Survivor weight (g) 277.1 256.3 259.1 234.2 | 497 ppm | >497 ppm
Mean food consumption (g/bird/day) 135.7 1451 136.4 133.6 497 ppm | >497 ppm
Male weight gain (g) -6.5 -36.5 7.6 -16.6 | 497 ppm | >497 ppm
Female weight gain (g) 104.7 14.5 59.4 36.8 497 ppm | >497 ppm |

E. STUDY DEFICIENCIES: There were no significant deviations from U.S. EPA guideline §71-4(b) that -
" affected the validity or acceptability of this study.

,7

Page 14 of 41




Data Evaluatlon Report on the Reproductlve Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MRID Number 42867902

F. REVIEWER’S COMMENTS:

Results of the reviéwer’s statistical analysis differed slightly from those of the stlidy auth

|
|

ors. The reviewer’s

analysis detected greater sensitivity of some reproductive endpoints (i.e., number hatched (to eggs set, number
hatched to live embryos, hatchling survival to eggs set); the study authors concluded that differences were
significant only at the highest treatment level, while the reviewer’s analysis detected S1gnlhcmt reductions at
all treatment levels (ratios of number hatched to eggs set and number hatched to live embryos) or at the lowest
treatment level (hatchling survival fo eggs set). In addition, the reviewer’s analysis detected significant effects
on several endpoints that were not statistically analyzed by the study authors, including eggs set, number

hatched, ratio of number hatched to eggs laid, and hatchling survival. The reviewer’s results are based on the '

mean measured concentrations and are reported in the-Conclusions and Executive Summa

G. CONCLUSIONS:

This study is scientifically sound, but it does not fulfill the guideline requirements for a rej

study with Mallard duck (§71-4b) because a NOAEC could not be 1dent1ﬁed As a result,

classified as Supplemental.

NOAEC: <49 ppm a.i.
LOAEC: 49 ppm a.i.

Endpoint(s) Affected: Clinical signs of toxicity (adults and offsprmg) | eggs set, number h
number hatched to eggs laid, number hatched to eggs set, mimber hatched to live embryos,

ratio of hatchling survival to eggs set, and hatchling survival to number hatched.
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platyrhynchos |
PMRA Submission Number EPA NH&D Number 42867902

APPENDIX I. QUTPUT OF REVIEWER’S STATISTICAL VERIFICATION:
Mallard repro, Metaldehyde, MRID 42867902 -
PRINTOUT OF RAW DATA ]

Obs TRT EL EC ENC_EL  ES ES_EL VE VE_ES LE LE_VE NH NH_EL NH_ES
1 Ctrl 31 1 96.77 26 83.87 26 100.00 26. 100.00 26 83.%7 100.00
2 Ctrl 45 2 95.56 37 82.22 35 94.59 35 100.00 35 77.78 94.59
3 ctrl 22 0 100.00 20 90.91 18 90.00 18 100.00 16 72.73 80.00
4 Cctrl 58 0 100.00 51 87.93 47 92.16 45 95.74 43 74.14 84.31
5 Ctrl 68 3 95.59 59 86.76 58 98.31 58 100.00° 51 75.@0 86.44
6, . Ctrl 69 0 100.00 62 89.86 55 88.71 55 100.00 54 78.?6 87.10
7 Ctrl 66 2 96.97 56 84.85 52 92.86 52 100.00 49 74.%4 87.50
8 .Ctrl 20 3 85.00 13 65.00 5 38.4¢6 5 100.00Q 5 25.00 38.406
] Ctrl 0 0 0 0 0 . 0 .

10 cCtrl .. . . . . . . .o . . .
11 Ctrl 60 1 98.33 52 86.67 50 96.15 50 100.00 47 78.33 90.38
12 ctrl 79 3 96.20 69 87.34 67 97.10 67 100.00 63 79.75 91.30
13 Ctrl 56 3 94.64 48 85.71 47 97.92 47 100.00 - 41 73.21 85.42
14 Ctrl 50 1 98.00 45 90.00 44 97.78 44 100.00 43 86.@0 95.56
15 Ctrl 19 0 100.00 17 89.47 15 88.24 15 100.00 14 73.$8 82.35
16 Ctrl 39 1 97.44 35 89.74 33 94.29 33 100.00 32 182.05 91.43
17 Dosel 54 1 98.15 47 87.04 45 95.74 44 97.78 42 77.78 89.36
18 Dosel 38 0 - 100.00 34 89.47 233 97.06 32 96.97 25 65.79 73.53
19 Dosel 47 1 97.87 39 82.98 0 0.00 0 . 0 0.00 0.00
20 Dosel 42 1 97.62 37 88.10 26 70.27 26 100.00 -24 57.14 64.86
21 Dosel 24 0 100.00 21 87.50 17 80.95 17 100.00 10 41.¢67 47.62
22 Dosel 25 0 100.00 23 .92.00 10 43.48 9 90.00 8 32.00 34.78
23 Dosel 64 2 96.88 53 82.81 51 96.23 51 100.00 48 75.00 90.57
24 Dosel 50 0 100.00 45 90.00 45 100.00 45 100.00 35 70.00 77.78
25 Dosel 37 1 97.30 33 89.19 0 0.00 0 . 0 0.00 0.00
26 Dosel 57 0 100.00 51 89.47 41 80.39 41 °"100.00 38 66.67 74.51
27 Dosel 41 1 97.56 37 90.24 35 94.59 35 100.00 33 80.48 89.19
28 Dosel 30 0 100.00 27 90.00 27 100.00 27 100.00 22 73.33 81.48
29 Dosel 72 1 98.61 65 90.28 64 98.46 63 98.44 58 80.56 89.23
30 Dosel 28 2 92.86 23 82.14 22 95.65 22 100.00 21 75.00 91.30
31 Dosel 73 1 98.63 66 90.41 o4 96.97 61 95.31 51 69.86 77.27
32 Dosel 68 4 94.12 58 85.29 53 91.38 52 98.11 42 61.76 72.41
33 Dose2 56 1 98.21 48 85.71 46 95.83 45 97.83 45 80.36 93.75
34 Dose2 34 0 .100.00. 27 79.41 21 77.78 21 100.00 17 50.00 62.96
35 Dose2 55 0 -100.00 45 81.82 29 64.44 29 100.00 24 43.64 53.33
36 Dbose2 54 0 100.00 50 92.59 50 100.00 50 100.00 46 85.19 92.00
37 Dose2 63 1 98.41 56 88.89 53 94.64 52 98.11 40 63.49 71.43
38 Dose2 27 0 100.00 24 88.89 23 95.83 23 100.00 23 85.19 95.83
39 Dose2 46 -1 97.83 39 84.78 0 0.00 0 0 0.00 0.00
40 Dose2 46 0 100.00 42 91.30 30 71.43 30 100.00 26 56.52 61.90
41 Dose2 38 0 100.00 34 89.47 33 97.06 33 100.00 32 84.21 94.12
42 Dose2 38 0 100.00 33 86.84 33 100.00 32 96.97 27 71.05 81.82

1 5
45 Dose2 33 1 96.97 28 84.85 24 85.71 23 95.83 20 60.61 71.43
46 Dose2 31 2 93.55 27 87.10 17 62.96 17 100.00 17 54.84 62.96
47 Dose2 64 0 100.00 59 92.19 38 64.41 38 100.00 32 50.00 54.24
48 Dose2 65 1 98.46 58 89.23 54 93.10 53 98.15 47 72.31 81.03
49 Dose3 27 0 100.00 24 88.89 22 91.67 22 100.00 15 55.856 62.50
50 Dose3 29 2 93.10 24 82.76 24 100.00 24 100.00 21 72.41  87.50
51 Dose3 63 1 98.41 55 87.30 50 90.91 49 98.00 35 b55.56 63.64
52 Dose3 32 3 90.63 26 81.25 25 . 96.15 24 96.00 22 68.75 84.62
53 Dose3 73 7 90.41 60 82.19 53 . 88.33 51 96.23 44 60.27 73.33
54 " Dose3 22 0 100.00 19 86.36 19 100.00 19 100.00 7 31.82 36.84
55 Dose3 48 2 895.83 40 83.33 26 65.00 26 100.00 24 50.Q0 60.00
56 Dose3 20 1 95.00 17 85.00 16 94.12 15 93.75 12 6€0.Q0 70.59

1 83.33 2 33.33 0 0.00 0 0 0.40 0.00

57 Dose3 6
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Data Evaluation Report on the Reproductlve Effects of Metaldehyde Technlcal on Mallafd Duck Anas

platyrhynchos
PMRA Submission Number EPA MRf]) Number 42867902
58 Dose3 30 0 100.00 28 93.33 27 96.43 27 .100.00 23 76.67 82.14
59 Dose3 17 1 94.12 13 7e6.47 11 84.62 11 100.00 9 52.94 69.23
60 Dose3 26 1 96.15 23 88.46 0 0.00 0 . 0 0.00 0.00
61 Dose3 33 2 93.%94 28 84.85 25 89.29 25 100.00 21 63.64 75.00
62 Dose3 21 0 100.00 18 85.71 18 100.00 18 100.00 14 66.67 77.78
63 Dose3 35 1 97.14 30 85.71 29 96.67 29 100.00 23 65.71 76.67
64 Dose3 29 0 100.00 27 93.10 26 96.30 26 100.00 26 89.66 96.30
Mallard repro, Metaldehyde, MRID 42867902 ’ . -
PRINTOUT OF RAW DATA (continued)
Obs TRT NH_LE HS HS ES HS _NH THICK HATWT SURVWT FOOD WTGAINM WTGAINF
1 Ctrl 100.00 26 100.00- 100.00 0.36 35 270 111 -45 87
2 Ctrl 100.00 34 91.89 97.14 0.3¢ 31 287 112 -68 98
3 Ctrl 88.89 16 80.00 100.00 0.36 34 316 112 114 71
4 Ctrl 95.56 42 82.35 97.¢67 0.41 34 276 123 62 99
5 Ctrl 87.93 49 83.05 96.08 0.40 30 275 158 24 166
6 Ctrl 98.18 50 80.65 92.59 0.38 33 300 133 35 -39
7 Ctrl 94.23 49 87.50 '100.00 0.38 30 346 178 -106 1007
8 Ctrl -100.00 5 38.46 100.00 0.35 34 276 100 -152 g5
] Ctrl . o 0.00 0 0~ 141 31 -93"
10 Ctrl: . . . . . . . . . .
11 Ctrl 94.00 47 90.38 100.00 0.35 32 305 126 10 55
12 Ctrl 94.03 63 91.30 100.00 0.37 32 304 199 -87 13
13 Ctrl 87.23 41 85.42 100.00 0.37 33 307 110 46 -69
14 Ctrl 97.73 43 95.56 100.00 0.37 30 266 149 -24 -16
15 Ctrl 93.33 14 82.35 100.00 0.45 30 312 149 - =9 -26
16 Ctrl 96.97 32 91.43 100.00 0.38 32 316 135 72 123
17 Dosel - 95.45 42 89.3¢ 100.00 0.35 32 267 164 -108 44
18 Dosel 78.13 25 73.53 100.00 ° 0.37 38 319 138 - 97 97
19 Dosel . 0 0.00 . 0.38 0 0 125 -35 84
20 Dosel 92.31 24 64.86 100.00 0.35 32 300 131 -218 23
21 Dosel 58.82 10 47.62 100.00 0.34 31~ 236 156 16 7
22 Dosel 88.89 8 34.78 100.00 0.35 31 285 140 43 -182
23 Dosel 94.12 48 90.57 -100.00 0.38 34 312 129 -1Q7 17
24 Dosel 77.78 34 75.56 97.14 0.43 38 317 143 -99 -28
25 Dosel . .0 0.00 . 0.38 0 0 139 -149 -8
26 Dosel 92.68 37 72.55 97.37 0.37 33 293 137 g9 -5
27 Dosel ©94.29 33 89.19 100.00 0.38 33 280 158 195 =10
28 Dosel '81.48 22 81.48 100.00 0.37 33 280 127 ~199 -40
29 Dosel 92.06 58 89.23 100.00 0.39 33 306 111 -1 62
30 Dosel 95.45 21 91.30 100.00 0.43 33 294 142 —1&8 -105
31 Dosel 83.61 50 75.76 98.04 0.36. 30 280 195 7 - 52
32 Dosel 80.77 42 72.41 100.00 0.45 36 332 186 . 53 224
33 Dose2 100.00 45 93.75 100.00 0.40 36 278 128 71 78
34 Dose2 80.95 17 62.96 100.00 0.37 32 280 115 68 196
35 Dose2 82.76 24 53.33 100.00 0.38 34 281 126 712 185
36 Dose2 92.00 4s¢ 92.00 100.00 0.39 37 302 123 -18 56
37 Dose2 76.92 40 71.43 100.00 0.39 34 290 142 - 88 40
38 Dose2 100.00 22 91.67 95.65 0.37 32 205 130 8/5 -44
39 Dose2 . 0 0.00 . 0.38 0 0 154 -5 9
40  Dose2 86.67 24 57.14 §2.31 0.38 32 255 117 74 -84
41 Dose2 96.97 32 94.12 -100.00 . 0.34 33 329 123 -85 -4
42 Dose2 84.38 26 -78.79 96.30 0.40 33 307 147 12 42
43 . Dose2 -~ . . - . . . - - . .
44 Dose2 89.66 25 86.21 96.15 0.34 35 291 133 -3 -19
45 Dose2 86.96 20 71.43 100.00 0.33 34 259 150 12 120
46 Dose2 100.00 17 62.96 100.00 0.37 35 303 136 -2 198
47 Dose2 84.21 31 52.54 96.88 ' 0.37 29 223 142 -1911 97
48 Dose2 88.68 45 77.59 95.74 0.37 35 284 180 =41 21
49 Dose3 68.18 15 62.50 100.00 0.39 31 287 118 10p. -147
50 Dose3 87.50 20 83.33 895.24 0.37 . 35 264 122 11p 25
51 Dose3 71.43 31 56.36 . 88.57 0.33 35 276 171 18 301
52 Dose3 91.67 20 76.92 90.91 0.36 .28 276 130 -88 ~155
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Data Evalﬁation Report on the Reproductive Effects of Metaldehyde Technical on Mallal;d Duck, Anas

platyrhynchos . \
PMRA Submission Number EPA MRID Number 42867902
53 Dose3 86.27 44 73.33 100.00 0.36 35. 302 130 -39 216
54 Dose3 '36.84 7 36.84 100.00 0.39 34 302 116 116 -18
55 " Dose3 92.31 22 55.00 91.67 0.34 32 270 125 2 127
56 Dose3 80.00 12 70.59 '100.00 0.32 31 244 102 -249 -121
57. Dose3 . 0 0.00 . 0.31 0 0 122 -175- 4
58 Dose3 85.19 22 78.57 95.65 0.37 33 274 145 -87 -15
59 Dose3 81.82 4 30.77 44.44 0.26 33 203 120 4 93
60 - Dose3 . 0 0.00 . 0.37 0 0 - 159 40 13
61 Dose3 84.00 14 50.00 66.67 0.36 34 222 169 78 -36
62 Dose3 77.78 13. 72.22 92.86 0.35 31 293 130 §2 19
63 Dose3 79.31 17 56.67 73.91 0.36 37 279 127 ~24 131
64 Dose3 1Q0.00 24 88.89 92.31 0.35 32 255 152 -131 151
Mallard repro, Metaldehyde, MRID 42867202
ANALYSIS RESULTS FOR VARIABLE EL { Eggs Laid )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01 .
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.989 0.852 1.962 0.130 USE PARAMETRIC [TESTS

EE R R R R R R O o e R R R R R R R TS

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 15 45,47 22.88 5.91 50.31 ~ 32.80, 58.13
Dosel 16 46.88 16.52 . 4.13 35.24 38.07, 55.68
Dose2 15 45.47" 13.20 3.41 29.02 38.1e6, 52.77
Dose3 16 31.94 16.85 4.21 52.75 22.96, 40.91

A

Level Median Min Max %of Control (means) %Reductilon (means)

Ctrl 50.00 0.00 79.00 . .

Dosel 44,50 24.00 73.00 103.10 " -3.10

Dose2 46.00 27.00 ' 65.00 100.00 0.00

Dose3 29.00 6.00 73.00 70.24 29.76
*************************************************k~k***;k*:k***********************'*
PARBMETRIC ANALYSES - = use alpha-level=0.05 for all tests '

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat : P-value
3 58 2.51 0.067

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response, relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOAEC or LOAEC

Level Mean ’ Dunnett Isotonic Williams ’ Tukey p-values
p-value mean p-value  Dosel Dose2 Dose3 Dose4d Doseb
Ctrl 45.47 . 46.19 : . 0.996 1.000 0.156 .
Dosel 46.88 0.821 46.19 0.632 . 0.996 0.090
Dose2 45.47 0.747 45.47 0.618 . . 0.156
Dose3 31.94 0.047 31.94 0.023
SUMMARY ] ' NOAEC ' LOAEC
Dunnett Dose2 Dose3
Williams Dose2 Dose3"
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platyrhynchos ‘
PMRA Submission Number EPA MRﬂD Number 42867902
Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE NEG EC ( Eggs Cracked )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANATYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alphatlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

‘Shapiro-Wilks Shapiro-Wilks Levenes ~  Levenes Conclusion

Test Stat P-value Test Stat P-value
0.842 <.001 1.759 0.165 USE NON-PARAMETRIC  TESTS

**********'}r**********************************************************j

BASIC SUMMARY STATISTICS

* ok kok ok k ok ok ok

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval

Ctrl 15 1.33 1.23 0.32 92.58 0.65, 2.02
Dosel 16 0.94 1.06 0.27 113.35 0.37, 1.50
Dose2 15 0.53 0.64 0.17 119.99 0.18, 0.89
Dose3 16 1.38 1.75 0.44 127.01 ' 0.44, 2.31
Level Median Min Max %$of Control (means) %$Reduction (means)
Ctrl 1.00 0.00 3.00 . .
Dosel 1.00 0.00 4.00 70.31 29.69
Dose2 0.00 0.00 2.00 40.00 N 60.00
Dose3 - 1.00 0.00 7.00 103.13 -3.13
,*‘*************************************%***********************************‘******
NON-PARAMETRIC ANATLYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
‘Degrees of Freedom  TestStat P-value
3 _ 4.19 0.241
MannWhit (Bon) - testing each trt median signif. greater than control
Jonckheere - test assumes dose-response relationship, testing positive trend
Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 1.00 : . ‘ .
Dosel 1.00 1.000 - ' 0.808
. Dose2 0.00 1.000 : 0.969
Dose3 1.00 1.000 0.692
SUMMARY : NOAEC LOAEC .
MannWhit (Bonf adjust) Dose3 >highest dose
Jonckheere . Dose3 >highest dose
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PMRA Submission Number EPA MRID Number 42867902
Mallard repro, Metaldehyde, MRID 42867902
ANATLYSIS RESULTS FOR VARIABLE ENC_FEL { (EL-EC)/EL (%) )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alphatlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks Shapiro-Wilks ‘Leveénes Levenes Conclusion

Test Stat P-value Test Stat P-value
0.856 <.001 2.91¢ 0.042 USE NON-PARAMETRIC TESTS

R R R R Y 2 R R R I I T T I I ™,

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var. 95% Conf.Interval
Ctrl 14 96.75 :3.85 1.03 3.98 94.53, 98.97
Dosel 16 88.10 2.13 0.53 2.17 96.96, 99.24
Dose2 15 98.69 1.84 0.48 . - 1.87 97.67, 99.71
Dose3. 16 95.50 4.63 1.16 4.84 93.04, 97.97

Lével Median Min ‘ Max %of Control (means) %Reduction (means)
Ctrl 97.20 85.00 . 100.00 . .

Dosel 98.38 92.86 100.00 101.39 . ~1.3¢
Dose2 100.00 93.55 1006.00 102.00 -2.00
Dose3 95.99 83.33 . 100.00 98.71 1.29
R R R R R R R R R R R R R R R R g 0 i S e Y I N S g P gy
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
‘Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 6.71 0.082
MannWhit(Bdn) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon ad]ust)p -value Jonckheere p-vallue

Ctrl 97.20 .

Dosel 98.38 1. 000 0.882

Dose2 100.00 1.000 0.974

Dose3 95.99 . 0.627 i 0.375
SUMMARY ’ _ NOAEC LOAEC

MannWhit (Bonf adjust) - Dose3 >highest dose

Jonckheere Dose3 . >highest dose
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Data Evaluation Report on the Reproductive
platyrhiynchos

Effects of Metaldehyde Technical on Mallard Duck, Anas

- PMRA Submission Number

Mallard repro, Metaldehyde, MRID 42867902
ANATYSIS RESULTS FOR VARIABLE ES { Eggs Set )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-
Use parametric analyses if neither test rejected, otherwise non-parame
Shapirco-wilks Shapiro-wilks Levenes Levenes  Conclusion
Test Stat - P-value Test Stat P-value

0.991 0.926 2.136 0.105 USE PARAMETRIC

Ak kkhkhhkhkhhhdhhrhkr bk hhbhdhk kb hkhk b kb hkhhkhkdhhhhhhdhhkhhhrhhdhbhkhkhrhdhkhkhk

BASIC SUMMARY STATISTICS:

EPA MRID Number 42867902

level=0.05

2tric analyses.

TESTS

*kkkkkhkkokk

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
- Ctrl 15 39.33 20.31 5.25 51.65 28.08, 50.58
Dosel 16 41.19 14.56 3.64, 35.34 33.43, 48.94
Dose2 15 39.93 12.19 3.15 30.52 33.19, 46.68
Dose3 16 27.13 14.50 3.63 53.4¢ 19.40, 34.85
Level Median Min Max $of Control (means) %$Reduction (means)
Ctrl 45.00 0.00 69.00 . : .

Dosel 38.00 21.00 66.00 104.71 -4.71

Dose2 39.00 24,00 59.00 101.53 —1.53

Dose3 25.00 . 2.00 60.00 68.96 31.04

KhkkkAhkhkhkhkhhkhkhhhkhhhhdhhhdhhhhkhhh kbbb khrhhhdrhhhhkhkhkhhhdorhdhhdkhk kb kddrhkh kA

" PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 58 2.79

0.048

Dunnett - testing each trt mean signif. less than control ‘
Williams - test assumes dose-response relationship, testing negative t

Tukey - twofsided tests, all possible comparisons, not used for NOAEC
Level Mean Dunnett Isotonic Williams Tukey p-va
p-value mean p-value Dosel Dose2 Dose3

Ctrl 39.33 . 40.29 . 0.987 1.000 0.143
Dosel 41.19 0.851 40.29 0.654 . 0.99%6 0.064
Dose?2 39.93 0.784 39.93 0.663 0.115
Dose3 27.13 0.043 27.13 0.020
SUMMARY NOAEC LOAEC

Dunnett Dose2 Dose3

Williams Dose2 Dose3
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallafd Duck, Anas

platyrhynchos
PMRA Submission Number - EPA MRID Number 42867902
Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE ES_EL ( EggsSet/EggsLaid (%) )
TESTS OF ASSUMPTIONS FOR DPARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of ‘Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha+level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-wilks - Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.596 <.001 1.517 0.220 USE NON-PARAMETRIC TESTS

Kk khkh ok hkkk Ak hh Ak kA kA Ak ok Ak kkk kA Rk ok Ak kk Ak kh ok k Ak hkkk ok kkk Ak kkkkhkkk hokk sk kk ko k ok k& Kk

BASIC SUMMARY STATISTICS -
Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval

Ctrl 14 85.74 6.49 1.73 7.57 81.99, 89.49

Dosel 16 . '87.93 3.06 0.77 3.48 86.30, 89.56

Dose2 15 87.58 3.77 0.97 4.30 85.49, 89.67

Dose3 16 82.38 13.74 3.44 16.68 75.06, 89.70

Lével Median Min Max %$of Control (means) %Reduction (means)

Ctrl 87.05 65.00 90.91 : . .

Dosel 89.33 82.14 92.00 102.56 -2.56

Dose2 88.89 79.41 92.59 102.15 -2.1%

Dose3 85.36 33.33 93.33 96.08 3.92
**-}‘c****-k**************************************************************) Kk xkkkohkkkk
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 5.08 - 0.1e66
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
S ctrl 87.05 . ) . :

Dosel 89.33 1.000 0.869

Dose2 88.89 1.000 0.751

Dose3 85.36 : 0.333 g.119
SUMMARY NOAEC LOAEC

MannWhit (Bonf adjust) Dose3” >highest dose

Jonckheere i Dose3 >highest dose
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Data Evaluation Report on the Reproductlve Effects of Metaldehyde Technical on Mallard Duck, Aras

platyrhynchos

PMRA Submission Number EPA Number 42867902
Mallard repro, - Metaldehyde, MRID 42867902

ANALYSIS RESULTS FOR VARIABLE VE ( Viable Embryo(dl4) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of variance(absolute residuals) -- alphatlevel=0.05

Use parametric analyses if neither test rejected, otherwise non-parametric¢ analyses.

Shapiro-Wilks Shapiro-Wilks Levenes Levenes - Conclusion
Test Stat P-value - Test Stat P-value
0.977 0.293 2.030 0.120 USE PARAMETRIC

EEEE R R R AR RS AR R R R R R R R R R R R R g e R R R e R . 3

BASIC SUMMARY STATISTICS

TESTS -

kkkkkhkkkkk

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 15 36.80 20.15 5.20 ' 54.77 ~ 25.64, 47.96
Dosel 16 33.31 20.28 5.07 60.88 22.51, 44.12
Dose2 15 32.00 14.69 3.79 45.90 23.87, 40.13
Dose3 16 23.19 14.14 3.54 60.99 15.65, 30.72

Level Median Min Max %$of Control (means) $Reduction (means)
Ctrl 44.00 0.00 67.00 . ' .

Dosel - 34.00 0.00 64.00 90.52 9.4¢8
Dose2 30.00 0.00 54.00 86.96 13.04
Dose3 24.50 0.00 53.00- 63.01 36.99

LR R R R R R R R R o R e R L R A

PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 ‘58, 1.71

0.176

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative t

Tukey - two-sided tests, all possible comparisons, not used for NOAEC
Tevel Mean Dunnett Isotonic Williams Tukey p-va
i p-value mean p-value Dosel Dose2 Dose3
Ctrl 36.80 .. 36.80 . : 0.945 0.877 0.148
Dosel 33.31 0.516 33.31 0.348 0.997 0.369
Dose2 32.00 0.429 - 32.00 0.292 0.507
Dose3 23.19 0.044 23.19 0.021
SUMMARY NOAEC LOAEC
Dunnett Dose2 Dose3
Williams Dose2 Dose3
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallani*d Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANATYSIS RESULTS FOR VARIABLE VE_ES ( ViableEmbryo/EggsSet (%) )

- TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

" Levenes test for homogeneity of wvariance (absolute residuals) —-- alpha-
Use parametric analyses if neither test rejected, otherwise non-parame

Shapiro-Wilks Shapiro-Wilks Levenes Levenes  Conclusion
Test Stat P-value Test Stat P-value i
0.688 <.001 2.002 0.124

rlevel=0.05
2tric analyses.

USE NON-PARAMETRIC TESTS

hhkhkhhkkhhkd bRk hkhkkd kAR A TRk ARk Ak hk kA AR A dAd Rk Ak Ak A Ak A dd ok hkddkkh bk h bk kdrh kb khkkhdhrxk

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Imterval
Ctrl 14 90.47 15.42 4.12 17.04 81.57, 99.37
Dosel 16 ©77.57 33.62 8.40 43.34 59.66, 95.49
Dose2 15 80.21 26.27 6.78 32.75 65.66, 94.76
Dose3 16 80.59 32.58 8.15 40.43 63.23, 97.95

Level Median Min Max $of Control (means) %$Reduction (means)
Ctrl 94.44 38.46 100.00 . .

Dosel 95.12 0.00 100.00 85.75 14.2°5
Dose2 93.10 0.00 100.00 88.67 11.33
Dose3 0.00 100.00 89.08 10.92

92.89

hkhkkhkhkhkkddbhkhhkhkhdhhddbhhkhbhkdhhhdhkrbhdhkbhdbhhhdhkhhkhrhhbhkdrhkhdhhhhhkhhkhdkhkxk

NON-PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups

Degrees of Freedom «TestStat P-value
3 0.81 0.847
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative

Median

Level MannWhit (Bon adjust)p-value Jonckheere p-val
Ctrl 94.44 . .

- Dosel 95.12 1.000 0.287
Dose2 93.10 0.620 0.223
Dose3 92.89 0.826 0.316

SUMMARY NOAEC ‘LOAEC

MannWhit (Bonf adjust) Dose3 - >highest dose
Jonckheere Dose3 >highest dose
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Data Evaluatlon Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas
platyrhynchos

PMRA Submission Number \ ' EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE LE ( Live Embryo(d21l) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alphatlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value = Test Stat - P-value ‘
0.977 0.286 2.104 0.110 USE PARAMETRIC |TESTS

B R R e R R R R R S I I IS IIT

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 15 36.67 20.09 5.19 54.79 25.54, 47.79
Dosel 10 32.81 19.86 4.97 60.54 22.23, 43.40
Dose2 15 31.67 14.45 3.73 ’ 45.63 23.66, 39.67
Dose3 16 22.88 13.77 3.44 60.19 15.54, 30.21

Level Median Min Max $of Control (means) %$Reduction (means)
Ctrl 44,00 - 0.00 . 67.00" . . :
Dosel 33.50 0.00 63.00 89.49 10.51
Dose2 30.00 0.00 53.00 86.36 13.64
Dose3 24.00 0.00 51.00 62.39 37.61

LR ER S SRS SRR RS SRR R S R R R R A I I 3 0 B 3 3 g 3
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis-of Variance (ANOVA) - overall F-test .
Numerator df Denominator df F-stat P-value
3 58 1.78 0.161

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOAEC |or LOAEC

Level Mean Dunnett Isotonic Williams Tukey p-values )
p-value mean p-value Dosel Dosez2 Dose3 Dose4 - Dosed
Ctrl . 36.67 . : 36.67 . - 0.925 0.858 0.130
Dosel 32.81 0.486 32.81 0.321 . 0.998 0.372
Dose2 31.67 0.410 31.67 0.276 . . 0.495
Dose3 22.88 0.039 22.88 0.018
SUMMARY NOAEC LOAEC
Dunnett - Dose2 Dose3

Williams . Dose?2 Dose3
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallali'd Duck, Anas

- platyrhynchos

PMRA Submission Number EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902 i
‘ANALYSIS RESULTS FOR VARIABLE LE_VE ( LiveEmbryo/ViableEmbryo (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of’ variance (absolute residuals) -~ alphart
Use parametric analyses if neither test rejected, otherwise non-parame
Shapiro~Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.750 <.001 2.934 - 0.042 USE NON-PARAMET

Ahkkhkhkhkhhkhhhkdhdhhbhdrrhhhhhkhdhhhhkdrrhhbrhhhhrdrbhhhkhhhhhbhrrbhhhrhkhkkdkhkhddixs

BASIC SUMMARY STATISTICS

level=0.05

tric analyses.

RIC TESTS

kkokkokkkokokok

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 14 99.70 1.14 0.30 1.14 . 99.04, 100.00
Dosel 14 98.33 2.82 0.75 . 2.86 96.70, 99.95
Dose2 14 99.06 1.41 0.38 1.43 98.25, 99.88
Dose3 14 98.86 2.06 0.55 2.08 i 97.67, 100.00°

Level Median Min Max $of Control(means) $Reduction (means)
Ctrl 100.00 95.74 100.00 . .

Dosel 100.00 90.00 100.00 98.63 1.37
Dose2 100.00 95.83 100.00 99.37 0.63
Dose3 - 100.00 " 93.75 100.00 99.16 0.84
**********’************************v***-k******************************;}c***********
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat _P-value
3 ’ 4.10 0.251
MannWhit (Bon) - testing each trt median signif. less thah control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 100.00 . : .

Dosel 100.00 ) 1.000 0.020
Dose2 - 100.00 1.000 0.076
Dose3 100.00 1.000 0.150

SUMMARY - ' ‘ NOAEC LOAEC
MannWhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MR[D Number 42867902

\
|
Mallard repro, Metaldehyde, MRID 42867902

ANALYSIS RESULTS FOR VARIABLE NH ( Number Hatched )

TESTS OF ASSUMPTIONS 'FOR- PARAMETRIC ANATYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-
Use parametric analyses if neither test rejected, otherwise non-parame
Shapiro-Wilks Shapiro-Wilks ' Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.981 0.452 2.240 0.093 USE PARAMETRIC

kA F ok kA AR A ATAANFT I A AR A bk khkhhhhhkdhhk kA kb hkhkhk ko dd ok dk bk kA khkhhkhkhhhkddhdhkkx kA A K

BASIC SUMMARY STATISTICS .

Level N Mean ‘StdDev StdErr Coef of Var 95% Conf.In
Ctrl 15 34.60 18.75 4.84 54.18 24.22,
Dosel 16 - 28.56 17.87 4.47 62.58 19.04,
Dose2 15 28.13 12.79 3.30 45.46 21.05,
Dose3 16 18.50 11.71 2.93 63.28 12.26,
Level Median Min Max %$of Control (means) $Reducti
Ctrl 41.00 0.00 63.00 . .
Dosel 29.00 0.00 58.00 82.55 17.45
Dose2 - 26.00 0.00 47.00 81.31 18.69
Dose3 21.00 0.00 . 44.00 53.47 46.53

*‘*********************************************************************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator d4df Denominator df F-stat
3 2.85

P-value
0.045

Dunnett - testing each trt mean signif. less than control

58

Williams -~ test assumes dose-response relationship,

Tukey - two-sided tests,

Level Mean
Ctrl 34.60
Dosel 28.56
Dose2 28.13
Dose3 18.50
SUMMARY

Dunnett
Williams .

Dunnett

p-value

0.292
0.270
0.008

Isotonic
‘mean

34.60
28.56
28.13
18.50

NOAEC
Dose2
Dose2

all possible comparisons,

level=0.05
tric analyses.

TESTS

Kok okok ok ok ok kk ok

terval
44,98
38.09
35.22
24.74

on {means)

hkkkkkkhk kK

testing negative trend
not used for NOAEC lor LOAEC
Williams . Tukey p-values
p-value Dosel Dose2 Dose3 Dosed Doseb
. 0.704 0.668 0.028 .
0.170 1.000 0.271.
0.165 0.322 .
0.003
LOAEC
Dose3
Dose3
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallali‘d Duck, Anas
platyrhynchos , |
PMRA Submission Number : : EPA MRID Number 42867902

Mallard répro, Metaldehyde, MRID 42867902 ]
ANAT.YSIS RESULTS FCR VARIABLE NH EL ( NumberHatched/EggsLaid (%) )

' TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS ’
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogérieity of variance (absolute residuals) -- alpharlevel=0.05
Use parametric analyses 1if neither test rejected, otherwise rion-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.830 <.001 1.833 0.151 USE NON-PARAMETRIC TESTS

Kkkkhhkhkkhhkkhhkh kb hkk ko kkhhk kA kkkkk kA hkkkkkkkk kA hkkkk ke kkh bk k kb kkkkkkkhkkkkkk k& k% & &

BASIC SUMMARY STATISTICS

"Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 14 73.86 14.66 3.92 19.85 65.39, 82.33
Dosel 16 57.94 26.24 6.56 45.28 43.96, 71.92
Dose2 15 62.58 22.38 5.78 35.77 50.18, 74.97
Dose3 16 54.35 24.70 © 6.18 45.44 41.19, 67.51

;Level~ Median Min Max $of Control (means) %$Reduction (means)
Ctrl 76.39 25.00 86.00 ) . .

Dosel 68.26. 0.00 80.56 78.45 21.55%

Dose?2 63.49 0.00 85.19 84.72 15.28

Dose3 .. 60.14 0.00 89.66 73.59 26.41
4;‘**’*****‘***-k*****‘***************************-k********************.****ik**********

NON-PARAMETRIC ANALYSES .= use alpha-level=0.05 for all tests

Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom  TestStat P-value
3 - o 10.51 0.015
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
" Ctrl 76.39 . .
Dosel 68.26 : 0.034 0.007
Dose2 63.49 ' 0.215 0.041
Dose3 60.14 0.004 0.003
| SUMMARY NOAEC LOAEC
. MannWhit (Bonf adjust) <lowest. dose Dosel

Jonckheere <lowest dose Dosel
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallall'd Duck, Anas

platyrhynchos ,
PMRA Submission Number EPA MRiD Number 42867902
|
Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE NH ES ( NumberHatched/EggsSet (%) )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alphatlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value . Test Stat P-value
0.817 : <.001 2.01¢ 0.121 USE NON-PARAMETRIC TESTS

. **************************v********************‘***********************i %ok ok ok ok ok ok ok koK

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
ctrl 14 -85.35 14.54 3.89 17.04 76.95, 93.74
Dosel 16 65.87 30.08 7.52: 45.66 49.84, 81.90
Dose2 15 71.10 24.67 6.37 34.70 .- 57.44, 84.76
Dose3 .16 63.51 28.19 7.05 44.39 48.49, 78.53

level Median Min Max $of Control (means) - %$Reduction (means)
Ctrl 87.30 38.46 100.00 : .

Dosel 75.89 0.00 91.30 77.18 22.82
Dose2 71.43 0.00 95.83 83.30 16.70
DOse3 71.96 0.00 96.30 74.41 25.5¢8
*********************-k********_*************************************J‘(*******‘*****v
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 10.18 . 0.017
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median . - MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 87.30 . .

Dosel 75.89 0.028 0.006

Dose2 71.43 0.144 0.030

Dose3 71.96 0.006 0.004
SUMMARY NOAEC ) LOAEC

MannWhit (Bonf adjust) <lowest dose Dosel

Jonckheere . <lowest dose Dosel
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Ma]lal“d Duck, Anas
platyrhynchos '
PMRA Submission Number , EPA MR]LD Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE NH LE ( NumberHatched/LiveEmbryo (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of. variance(absolute residuals) -- alpharlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro~Wilks Shapiro-Wilks .Leévenes . Levenes Conclusion
Test Stat P-value Test Stat P-value
0.870 <.001 2.154 ) 0.105 USE NON-PARAMETRIC TESTS

hkkkkkbkhFhhhhkhrhd bRk hkkkh bk kbbb hhhhkkkk kb bk kb hkkkkk bk kb b kb hhk kb k kb kb bk r bk khdkkdxk

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr . Coef of Var 95% Conf.Interval

ctrl 14 94.86 4.38 1.17 4.62 92.33, 97.39
Dosel 14 86.13 10.24 2.74 11.89 ' 80.22, 92.05
Dose2 14 89.30 7.54 2.01 ‘ 8.44 84.94, 93.65
Dose3 14 80.16 14.96 4.00 18.66 71.52, 88.80
Level Median Min Max %of Control (means) %$Reduction (means)
Ctrl 94.89 87.23 100.00 . ‘ .
Dosel 90.48 58.82 95.45 90.80 9.20
Dose2 87.82 76.92 100.00 94.13 5.87
Dose3 82.91 36.84 100.00 . -84.50 - ) 15.50
*************************;k****************************-k**************1?**********
NON-PARAMETRIC ANALYSES_ - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 15.46 0.001
Mannwhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-val

Ctrl 94.89 . . .
Dosel 90.48 T 0.017 : 0.003
Dose2 87.82 . 0.082 0.017
Dose3 " 82.91 0.002 <.001
SUMMARY NOAFEC LOAEC

MannWhit (Bonf adjust) <lowest dose Dosel

Jonckheere ) <lowest dose Dosel
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas
“platyrhynchos , o
PMRA Submission Number _ EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE HS { Hatching Survival (dl14) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

- Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
~Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value’ Test Stat P-value -
0.982 0.518 2.298 0.087 USE PARAMETRIC |[TESTS

*****************************************************"***************************

BASIC SUMMARY STATISTICS

Level N Mean 5tdDev . StdErr Coef of Var 95% Conf.Interval
Ctrl 15 34.07 ~ 18.32° 4.73 - 53.78 23.92, 44 .21
Dosel 16 28.38 17.73 4.43 62.50 18.82, 37.83
Dose2 15 27.60 12.65 3.27 45.83 : 20.60, 34.60
Dose3 16 16.56 11.37 ) 2.84 68.66 10.50, 22.62

Level Median Min Max %of Control (means) %$Reduction (means)
Ctrl 41.00 0.00 63.00 . .

Dosel 29.00 0.00 58.00 83.29 16.71
Dose?2 25.00 . 0.00 46.00 81.02 18.98
Dose3 16.00 0.00 44.00 48.62 51.38
********************************‘k************‘k******{***-k***********************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests ,
Analysis of Variance (ANOVA) - overall F-test ‘
Numerator df Denominator df F-stat P-value
3 58 3.57 . 0.019

Dunnett - testing each trt mean signif. less thHan control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOAEC or LOAEC

Level Mean Dunnett Isotonic Williams Tukey p—va%ues
p-value mean p-value Dosel . DoseZ Dose3 osed Doseb
Ctrl 34.07 . 34.07 . . . 0.730 0.656 0.012
Dosel 28.38 0.309 28.38 0.182 . 0.999 0.140
Dose2 - 27.60 0.264 - 27.60 0.160 . . 0.198
Dose3 16.56 0.003 16.56 0.001 '
SUMMARY NOAEC LOAEC
Dunnett Dose2 o Dose3
Williams . Dose2 Dose3
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Data Evaluation Repbrt on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos _ , | :
PMRA Submission Number ‘ EPA MRID Number 42867902
. |
Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE HS ES ( HatchingSurvival/EggsSet (%) )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01"
Levenes test for homogeneity of variance (absolute residuals) -- alpharlevel=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapirc-Wilks Levenes Levenes Conclusion
Test Stat P-value Test . Stat P-value
0.854 <.001 2.099 0.110 " USE NON-PARAMETRIC TESTS

hhkkkhhkhrxhkhkhkhhkkhhhhhddhhr b r kA bk Ak kkhhhhkhhkhkhkkhhkhkhhhkkhkhkhhkhkhkhkkhkkkkhhkdkhkhxxkhkkkk

BASIC SUMMARY STATISTICS

Level N Mean StdDev . StdErr Coef of Var 95% Conf.Interval
Ctrl 14 84.31 14.47 3.87. 17.16 75.96, 92.66
Dosel 16 65.51 29.95 7.49 45.72 49.55, 81.47
Dose2 15 69.73 24.27 6.27 34.81 56.29, 83.17
Dose3 16 55.75 26.97 6.74 48.37 41.38, 70.12

Level Median - Min © Max $of Control (means) $Reduction (means)
Ctrl 86.46 38.46 100.00 . .

Dosel 74.54 +0.00 91.30 77.70 22.3
Dose2 71.43 0.00 94.12 - 82.70 17.3
Dose3 .59.58 0.00 88.89 66.12 33.88
R R R R R R S A R Y O e o R 3
NON-PARAMETRIC ANALYSES. ~ use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees-of Freedom TestStat P-value
3 14.20 0.003
MannWhit (Bon) - testing each trt .median signif. less than control

Jonckheere - .test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctril 86.46 . ) .
Dosel 74.54 0.031 . 0.007
Dose2 71.43 0.121 0.023
Dose3 59.58 : 0.002 <.001
SUMMARY . NOAEC . LOAEC
MannWhit (Bonf adjust) <lowest dose Dosel
Jonckheere <lowest dose - Dosel
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MR]%D Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE HS_NH ( HatchlngSuerval/NumberHatched

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha level=0.01
Levenes test for homogeneity of varlance(absolute residuals) -- alpha—
Use parametric analyses if neither test rejected, otherwise non-parame
Shapiro-Wilks Shapiro-wWilks Levenes Levenes Conclusion
Test Stat P-value Test Stat — P-value

0.642 <.001 11.144 <.001 USE NON-PARAMET

*‘k********************************************************************

BASIC SUMMARY STATISTICS

Level N Mean - . StdDev StdErr Coef of Var 95% Conf.In
Ctrl 14 98.82 2.22 0.58 2.25 97.54, 1
Dosel 14 99.47 1.07 0.29 1.08 98.85, 1
Dose2 14 9&.07 2.52 0.067 2.57 - 96.62,
Dose3 14 88.02 15.94 4.26 18.11 78.81,

Level Median Min © Max '%of Control (means) = %Reducti
Ctrl 100.00 92.59 100.00 . : .
Dosel 100.00 97.14 100.00 " 100.66 -0.68¢
Dose?2 100.00 92.31 100.00 99.24 0.74
Dose3 92.58 100.00 89.07 10.93

44.44

***-k***************i;**************************************************
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis tést - equality among treatment groups
Degrees of Freedom TestStat P-value
3 15.77 0.001

Mannwhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative
Level Median MannWhit (Bon adjust)p-value Jonckheere p-val
Ctrl 100.00 . .
Dosel 100.00 1.000 0.737
DoseZ2 100.00 1.000 0.145
Dose3 92.58 0.012 <.001
SUMMARY _NOAEC - LOAEC
MannWwhit (Bonf adjust) Dose2. Dose3
Jonckheere Dose2 Dose3
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Ands
platyrhynchos

- PMRA Submission Number EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR' VARIABLE THICK ( Eggshell thlckness )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0. Ol
Levenes test for homogeneity of variance(absolute residuals) -=- alpha-level=0.05
Use parametric analyses 1f neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks sShapiro-Wwilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.599 <.001 1.510 USE NON-PARAMETRIC TESTS

0.221

Fhkhhkhhkhkhhhhhhhhhhhkhkbhhhhkhhhkhhk kb hkhkdhkhk kb hkh bk hhkdhhhdhhdhhkhkrhhkkhkkhkihkkrkthhkkhk

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 15 0.35 0.10 0.03 28.64 0.30, 0.41
Dosel 16 0.38 0.03 0.01 8.21 0.36, 0.40
Dose2 15 0.37 0.02 0.01 5.42 " 0.36, 0.38
Dose3 16 0.35 0.03 0.01 9.08 0.33, 0.37

Level Median Min Max %0of Control(means) $Reduction (means)
Ctrl 0.37 0.00 0.45 . .

Dosel 0.37 0.34 0.45 107.12 -7.12
Dose2 0.37 0.33 0.40 105.10° -5.1d
Dose3 0.36 0.26 0.38 1.54

98.46

hkkhkhkhkhkhhhhkhbhkhhhkdhh kb h bk bk hh bk hdd A A Ak kb sk kA hkhh kA A AR Ak F A Ak Ak h Ak Rk A A A Ak hkhhk ko x

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestsStat P-value
3 7.87 0.049

MannWhit (Bon) - testing each trt mediah signif. less thén\control

‘Jonckheere - test assumes dose-response relatlonshlp, testing negative trend

Level Median MannWhit (Bon adjust)p value Jonckheere p-value
Ctrl 0.37 : .
Dosel. 0.37 1.000 0.578
Dose?2 0.37 1.000 0.512
Dose3 0.36 0.067 0.015
SUMMARY NOAEC . LOAEC
MannWhit (Bonf adjust) Dose3 >highest dose
Jonckheere Dose2 Dose3
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Data Evaluation Report on fhe Reproductive Effects of Metaldéhyde Technical on Mallar
" platyrhynchos
PMRA Submission Number

d Duck, Anas

EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902
"ANATYSIS RESULTS FOR VARIABLE HATWT ( Hatchling Weight )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro~-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-
Use parametric analyses if neither test rejected, otherwise non-parame
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.554 <1001 0.674 0.572 USE NON-PARAMET

*?\'******************.****-k*-k***‘k*******'k*******************************

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.In
Ctrl 15 30.40 8.61 2.22 28.32 25.63,
Dosel 16 29.19 11.62 2.90 39.80 23.00,
Dose2 15 31.40 8.90 - 2.30- 28.35 26.47,
Dose3 16 28.81 11.45 2.86 39.74 22.71,

Level Median Min Max %of Control (means) $Reducti

" Ctrl 32.00 0.00 36.00 . .
Dosel 33.00 0.00 38.00 96.01 ; 3.99
Dose2 34.00 0.00 37.00 103.29 : -3.29
Dose3 32.50 0.00 37.00 94.78 5.22

*******************‘************************************************5\'*‘*

NON-PARAMETRIC ANALYSES ~.use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 1.94 0.585
MannWhit (Bon}

- testing each trt median signif. less than control

level=0.05

RIC TESTS

kkkkkkhkkkk

terval
35.17
35.38
36.33
34.91

on (means)

*ohkk ok kkokkkk

Jonckheere - test assumes dose-response relationship, testing negative trend
Level Median MannWhit (Bon adjust)p-value Jonckheere p-value

Ctrl 32.00 . .

Dosel 33.00 1.000 0.602

Dose2 34.00 1.000 0.895

Dose3 32.50 1.000 0.678

SUMMARY NOAEC LOAEC

MannWhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3

>highest dose
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902 :

ANATYSTS RESULTS FOR VARIABLE SURVWT ( Survivor Wt (dl4) )

TESTS OF 'ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of wvariance (absolute residuals) -- alpha-

Use parametric analyses if neither test rejected, otherwise non-parame
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion

Test Stat P-value '~ Test Stat P-value

0.625 <.001 0.546 0.653  USE NON-PARAMET

hhhkhkhkkhRkhkhhkhrdhhkhdhhhhhhhhhhhbdh bk hhhkhhhkhhhkhrbhbhrhkhdk kb kb hkdhhkkdhhhdk

BASIC SUMMARY STATISTICS

Level N Mean Stdbev StdErr Coef of Var 95% Conf.In
Ctrl 15 277.07 79.72 20.58 28.77 232.92, 3
Dosel 16 256.31 102.64 25.66 40.04 201.62, 3
Dose2 15 259.13 78.46 20.26 30.28 215.68, 3
Dose3 16  234.19 95.23 23.81 40.67. 183.44, 2

Level Median Min Max %$0f Control (means) %$Reductil
Ctrl 300.00 0.00 346.00 . .
Dosel 289.00. 0.00 '332.00 92.51 7.49
Dose2 '281.00 0.00 329.00 -93.53 6.47
Dose3 272.00 0.00 302.00 84.52 15.48§

EE R SRS SRR R e eSS RS RS S EEE EEEEEEE E E  EE E E EEE TEE R E R E R LR R

NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups

Degrees of Freedom TestStat P-value
3 7.47 0.058
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative

level=0.05

tric analyses.

RIC TESTS

*hkkhkhkkkkkk

1terval

21.21
11.00
02.59
84.93

on (means)

dkkhkkkkkk

trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 300.00 . .

Dosel 289.00 1.000 0.391

Dose2 281.00 0.358 0.125

Dose3 272.00 0.029 0.004
SUMMARY NOAEC LOAEC

MannWhit (Bonf adjust) Dose2 Dose3

Dose2 Dose3

- Jonckheere
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Data Evaluation Report on the Réproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos _ _
PMRA Submission Number ' EPA MRID Number 42867902
Mallard repro, Metaldehyde, MRID 42867902
ANALYSIS RESULTS FOR VARIABLE FOOD ( Food Consumption )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS /
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of wvariance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion :
Test Stat P-value Test Stat P-value

0.938 0.004 1.043 0.381 USE NON-PARAMETRIC TESTS

LR RS R R R R R R SRR R R R R R R B R g T 2 T 0 T I U R (R g ey

BASIC SUMMARY STATISTICS ’

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 15 135.73 27.53 7.11 20.28 120.49, 150.98
Dosel 16 145.06 22.14 5.53 15.26 i 133.27, 156.8¢6
Dose2 15 136.40 16.89 4.36 . 12.39 ’ 127.04, 145.76
Dose3 16 133.63 19.88 4.97 14.88 123.03, 144.22

Level = . Median Min Max %3of Control (means) %Reduction (means)
Ctrl 133.00 100.00 199.00 . ) .

Dosel 139.50 111.00 - 195.00 106.87 -6.87
Dose2 133.00 115.00 180.00 100.48% ; -0.459
Dose3 128.50 102.00 171.00 98.45 1.55
*;E**********-k****************-k***-k***‘k******************************************
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 3.26° 0.353
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 133.00 . .

Dosel 139.50 1.000 © 0.890

Dose2 133.00 1.000 : 0.607

Dose3 128.50 1.000 0.281
SUMMARY NOAEC . LOAEC

MannWhit (Bonf adjust) " Dose3 >highest dose

Jonckheere Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos ‘
PMRA Submission Number

EPA MRID Number 42867902

Mallard repro, Metaldehyde, MRID 42867902

ANALYSIS RESULTS FOR VARIABLE WTGAINM ( Male wt gain )
3 |
" TESTS OF ASSUMPTIONS FOR PARAMETRIC ANATLYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01 ..
Levenes test for homogeneity of variance(absolute residuals) -- alpha-
Use parametric analyses. if neither test rejected, otherwise non-parame

Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.977 0.311 1.740 0.169 USE PARAMETRIC

LRSS R RS R e SRR SRR E R ERE SRR SRR AR EEEEE SRR EEEEREEEEREEE

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Vvar 95%. Conf.In
Ctrl 15 -6.47 73.48 18.97. -1136.28 -47.16,
Dosel 16 ~-36.50 111.00 27.75 -304.11 -95.65,
Dose2 15 7.60 76.04 19.63 1000.58 -34.51,
Dose3 16 -16.56 106.70 26.68 -644.23 -73.42,
Level Median Min Max %of Control (means) %Reducti
Ctrl . 10.00 -152.00 114.00 . .
Dosel -18.00 -218.00 185.00 564.43 -464.43
Dose2 12.00 -1%81.00 88.00 -117.53 217.53
Dose3 3.00 -249.00 116.00 256.12

hhkkhkkhhkkhhAhkhkbhkhkhhhhhhhkhkhhk kb bk khhhdhddhk kb khdhhhhhhhdhkkhkdkkhkdkhkkhk

PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat P-value
3 58 0.61 0.614

‘Dunnett - testing each trt mean signif. less than control

Williams - test assumes dose-response relationship, testing negative t
Tukey - two-sided tests, all possible comparisons, not used for NOAEC
Level Mean Dunnett Isotonic Williams Tukey p-va
p-value mean p-value Dosel Dose2 Dose3 -
ctrl -6.47 .  -6.47 . 0.810 0.977  0.991
Dosel -36.50 0.368 -15.16 0.472 0.563 0.932
Dose2 7.60 0.871 -15.16 0.504 0.891
Dose3 -16.56 0.628 -16.56 "0.500
SUMMARY NOAEC LOAEC -
Dunnett Dose3 - >highest dose
Williams Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas
platyrhynchos

PMRA Submission Number EPA MRID Number 42867902
| .
|

Mallard repro, Metaldehyde, MRID 42867902 ]

ANATLYSIS RESULTS FOR VARIABLE WTGAINF ( Female wt gain ) ) |

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS )

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05

Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
- Test Stat P-value Test Stat P-value
0.721 <.001 1.036 . 0.383 USE NON-PARAMETRIC TESTS

kkhkhk Ak hhkhhkrArA bk kb bk hkhbhh Ak hkdhk Xk hkk kb kb bk hkh kb bk hhkkdh kbbb hhrdhbhhhhhkbrhhhrkhbhd bk hhhx

BASIC SUMMARY STATISTICS

Level N ' Mean StdDev StdErr Coef of Var 85% Conf.Interval
Ctrl 15 104.73 260.81 67.34 249.02 -39.70, - 249.16
Dosel 16 14.50 89.20 22.30 615.17 -33.03, 62.03
Dose2 15 59.40 86.69 22.38 145.94 11.39, 107.41
Dose3 16 36.75 127.46 31.86 346.82 -31.17, 104.67

Level Median Min Max 3of Control (means) $Reduction (means)
Ctrl 71.00 ~-93.00 1007.00 . .

Dosel 12.00 -182.00 224.00 13.84 86.1¢
Dose2 42.00 -84.00 198.00 56.72 43.28
Dose3 16.00 .-155.00 301.00 35.09 64.91
Ahkhkhkkhkhkhhhkhhhhbhhhhbhhhhhhhbrdbhhhdhbhhbhdkhhhdbhohkhkdhkrhhhbhrkhkhdbhhbhbhdhbrrrbbr b hrrhrkhhhkhkhk
NON-PARAMETRIC ANALYSES - use alpha~level=0.05 for all tests
Kruskal-wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value :
3 . 1.90 0.593
MannWhit (Bon) - testing each trt median signif. less than control

Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-vallue

Ctrl 71.00 : ~ . .

Dosel’ 12.00 ' 0.334 0.103

Dose2 42.00 1.000 0.508

Dose3 16.00 1.000 ) 0.428
SUMMARY : - NOAEC LOAEC

Mannwhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of Metaldehyde Technical on Mallard Duck, Anas

platyrhynchos
PMRA Submission Number

EPA MRID Number 42867902

Box Plots:

Wallard repro; Metaldehyde, MRID: 42867202
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Data Evaluation Report on the Reproductive Effects of Métaldehyde Technical on Mallard Duck, Anas

platyrhynchos _ : .
PMRA Submission Number . EPA MRID Number 42867902
Mallard repro, Metaldehyde, MRID 42867902 Mellard repro, Metaldehyde, MRID 42867002
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